
PATENT SPECIFICATION 

wi/23. 224,082 



Application Date : Oct. 26, 1923, Ho. 26,1 
Complete Accepted: Nov. 6, 1924. 

COMPLETE SPECIFICATION. 

Electrical Power-transmitting Set. 



J, Jacques dk Jong, Manufacturer, of 
114, Avenue Jan Tan Rijswijk, Antwerp, 
Belguim, of Belgian nationality, do 
hereby declare the nature of this inven- 
5 tion and in what manner the same is to be 
performed, to be particularly described 
and ascertained in and by the following 
statement: — 
The present invention relates to an 

10 improved electrical set for the transmis- 
sion of power generally, and more par- 
ticularly intended for application to 
motor vehicles. 
The said set principally comprises: 

'5 1. An electrical machine capable of 
serving either as a dynamo or as a motor, 
and of which the field-magnet and the 
armature' are both rotatable; 
2< An electrical machine also capable 

20 of serving either as a dynamo or a motor, 
but of which the * field-magnet is 
stationary and the armature rotatable ; 

3. A set of planetary gearing of which 
one of the elements is related both to the 

25 first motion shaft of the set to which the 
power is transmitted to the set and to the 
movable field-magnet of the first elec- 
trical machine, while a second element is 
similarly related to the shaft carrying the 

30 armatures of the two electrical machines 

• and the third dement is related to the 
driven shaft of the set, which is subjected 
to the load, that is to say, to the shaft 
transmitting the power to the rear wheels 

35 in the case of the application of the 
invention to a motor vehicle. 

It follows that owing to the interposi- 
tion of the said planetary, gearing 
between the power and the load the eler- 

40 trical portion of the transmission is not 
required to transmit the total effort, so 
that for the transmission of an initial 
force of given value, the electrical 
elements of the set according to the 

45 invention may be appreciably more 
reduced in weight and dimensions than 
those of existing sets of purely electrical 
transmission ."ear. 
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The slip produced between the field- 
magnet and the armature of each of the 50 
two machines is employed to produce cur- 
rent either for magnetic clutching, for 
which purpose one of- the electrical 
machines is short-circuited upon itself, 
or to operate the other machine as an 55 
auxiliary motor, thus avoiding any loss 
of energy in both forward and reverse 
drives. 

In the accompanying drawings : 

Pig. 1 shows, by way of example only, 60 
a longitudinal section of one embodiment 
of the power transmitting set according 
to the invention, it being expressly under- 
stood that any other type of planetary 
gearing than that illustrated may be. 65 
employed, as the particular type to be 
adopted may vary according to the 
requirements of each individual case. 

Eig. 2 illustrates, in a purely diagram- 
matic manner only, an arrangement for 70 
the application of the electrical nower- 
transmitting set according to the inven- 
tion for the purpose of battery charging 
and engine starting. 

Deferring to the said drawings, and *5 
more particularly to Fi<r. 1, the first 
motion shaft 1 is fixedly secured or 
coupled to the end cover plate 2 fixedly 
mounted on the field-magnet 4 of an elec- 
trical machine A (a dynamo-motor of the 80 
series-wound type), of which the arma- 
ture is indicated by the numeral 11. 

B is a second electrical machine (also 
a dynamo-motor of series-wound type) of 
which 12 indicates the armature and 13 85 
the field-magnet. 

The end cover plate 2 and the field- 
maemet 4 carry a shaft or an annular 
series of shafts 3 on which are rotatably 
mounted satellite pinions, each consti- 90 
tuted by two spur-pinions 7 and 8 integral 
with each other. The pinions 7 mesh 
with a spur-pinion 6 rigidly secured on or 
integral with the adjacent end of the 
driven shaft 5, while the pinions 8 mesh 95 
with a spur-pinion 9 provided on the 
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adjacent end of a hollow shaft 10 con- 
centric with the driven shaft 5 and carry- 
in? the armatures 11 and 12. 
The field-magnet 4 of the machine A 
" 6 being rotatable, the excitation coils and 
the brushes of the said machine are con- 
nected to rings 14 on which are arranged 
wiper contacts or brushes through which 
- all the electrical connections required for 
10 the working of the field-magnet system 
are effected. 

The field-magnet of the machine B, on 
the other hand, being stationary and 
secured to the casing 15, this latter 
15 machine has its terminals arranged in the 
manner usually adopted for ordinary 
dynamos or motors. 

The spur-pinions 6, 7, 8 and 9 may bear 
any suitable ratio to one another chosen 
20. for a given application.. For the purpose 
. of an example it may be assumed that 
they are proportioned as follows: 
Pinion 6:30 teeth. 
Pinion 7:30 teeth. 
25. Pinion 8 :40 teeth and 

Pinion 9:20 teeth. " ~. 
It may further be assumed that the 
machines A and B are designed in such 
a manner as to generate the same current, 
30 A at 4500 revolutions and B at 2500 
revolutions. 

Starting from these data, it is possible 
to determine what happens under 
different working conditions, assuming 
35 that the first motion shaft 1 rotates at a 
constant speed of 2000 revolutions:— 

1. When the second motion shaft 5 is 
required to be stationary: — 

For this condition, the two machines 
40 A and B must have their circuits open so 
that they do not furnish any power or 
offer any resistance, and so that no power 
is transmitted through the pinion 6 to 
. the shaft 5. 

45 The shaft 5 and its pinion 6 therefore 
being stationary, the pinions 7 will be 
caused to travel round 6. The pinions 8 
being integral with 7 will rotate about 
their shafts 3 at the same speed as the 

50 said pinions 7, that is to sav one complete 
revolution for each revolution of the first 
motion shaft 1 by reason of the ratio 1 : 1 
of the pinions 6 to the pinions 7. 

If the ratio of the pinions 8 to the 

55 pinion 9 are also 1 : 1 the pinion 9 and 
the hollow shaft 10 would remain 
stationary like the pinion 6 and the 
•' second motion .shaft 5 but as the said 
ratio is 2 : 1, the pinions 8 will impart to 

60 the pinion 9 and the shaft 10 a rotation 
of equal speed but of opposite direction 
to that of the first motion shaft 1. 

2. When reverse rotation of the second 
. motion shaft is required : — 

65 The armature 11 rotating as herein- 



before stated, at 2000 revolutions in the 
reverse or backward direction and the 
field magnet 4 at 2000 revolutions in a 
forward direction, the relative speed is 
4000 revolutions; the armature 12 rotat- 70 
ing at 2000 revolutions in the reverse or 
backward direction and the correspond- 
ing field magnet 13 being stationary, the 
relative speed remains 2t)00 revolutions. 
If these two machines are now coupled in 7 5 
series, A as a dynamo and B as a motor, 
the electro-motive force of A will be to 
the electro-motive force of B as 

4000 . 2000 
4500 1S t0 2500 

As the first exceeds the second, the 80 
armatures will accelerate their movement 
until these two forces become equal, that 
is to say according to the assumed data, 
until the reverse or backward speed is 
2500 revolutions, which, for example, 85 
will give 2500 + 2000= 4500 revolutions 
for A and 2500 for B. This acceleration 
is rendered possible owing to the fact that 
with the same current the couple exerted 
by B is greater than that exerted bv A. °P 

As soon as the reverse or backward 
speed of the armature has exceeded the 
forward speed of the engine, the pinion 6 
and the shaft 5 will rotate in the reverse 
or backward direction to the extent of W 

Reverse or backward speed - forward 

2 

speedy £500 - 2003 ORn , 

_ =250 revolutions. 

By the use of the power-transmitting 
set according to the invention a wide 
range of speeds is available, rendering 100 
the set specially applicable to motor 
vehicles. The various speeds are secured 
as follows: — * 

First speed:— The second motion shaft x 
being stationary and the vehicle stand- 105 
ing, let it be assumed that the machine 
B is again connected in series with the 
machine A, B being used as a dynamo 
and A as a motor with its excitation 
reduced, so that the electro-motive force HO 
of B at 2000 revolutions is greater than 
the counter-electro-motive force of A at 
4000 revolutions. The reverse or back- 
ward speed of the two armatures will 
decrease until these two forces will 115 
become balanced. 

As the pinion 9 no longer rotates in the 
reverse or backward direction at the same 
speed as the first motion shaft 1 rotates ~ 
in the forward direction, the shaft 5 will 120 
rotate in the same direction as the 
primary motor at a speed which, in 
accordance with the reduction of the 
excitation will always be between the 
limits of 0 and half speed of the motor. 1 25 

2nd Speed: — If the machine B be 
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shcort^urcuited upon itself, ft will act as 
a magnetic clutch and the pinion 9 will 
be retained stationary, so that the pinion 
6 and the shaft 5 will rotate at half 
. ? speed in relation to the shaft 1, that is 
to say, at 1000 revolutions for the speed 
which has been assumed above. 
3rd Speed:— Let it now be assumed 
™ -J machine A is connected in series 
S v ^ B in such a manner that A serves 
- as a dynamo and B as a motor, the arma- 
ture of B having a tendency to rotate in 
the same direction of the first motion 
shaft. 

15 The two machines will be balanced 
when the increased electro-motive force 
of A has become equal to the counter- 
electro-motive force of B and as these 
two forces, owing to the construction of 

2U these machines, will be equal when the 
ratio of the speeds is 4500:2500, the said 
condition will be secured when the differ- 
ence of 2000 revolutions distributed 
between the armatures 11 and 12 is dis- 

20 tnhuted in the proportion : 

2000 oqoo 
^gg n x4o00 and x2500 

which gives respectivelv 1285 and 715 
revolutions. 

ioo- he a™** 1 "* 11 wiH thus rotate at 
30 U6o revolutions in the reverse or back- 
ward direction in relation to the field- 
magnet 4 and the armature 12 at 715 

. revolutions in the forward, direction in 
relation to the field-magnet 13. 
- 35 These 715 revolutions represent the 
actual speed of the pinion 9 which is 
solid with the said armature. 

. The speed of the shaft 5 at this 
moment will therefore be : 

2000 + 715 10C „ , . 
40 " g " 1 '™* revolutions in the for- 
ward direction. 

4th Speed: — The connections remain- 
ing the same, the excitation of the field- 
magnet of the machine B inav be reduced 
in such a way that the above-reasoning, 
45 applied to other data, will lead to a speed 
• • of 1500 revolutions for the shaft 5. 
m 5th Speed :— If the machine A be short 
circuited upon itself, the pinion 9 will 
be stationary in relation to the pinion 8 
50. and, the pinion 7 being unable to rotate, 
the pinion 6 and the shaft 5 will have a 
speed equal to that of the first motion 
shaft 1, and thus a speed corresponding 
to that of direct coupling in the case of 
55 an ordinary transmission gear will be 
- obtained. 

The theory hereinbefore set forth has 
been establisbed without taking into 
account the relative slipping of parts 
,CU which with a full load will give a speed 



slightly lower than the aforesaid theo- 
retical results. 

It should be observed that the func- 
tions of battery charging and the start- 
ing of the internal combustion engine 65 
may, according to the invention, be com- 
bined in the one apparatus as heretofore, 
the power transmitting set according to 
the invention making it possiMe to pro- 
vide for the lighting and the starting 70 
without having recourse to the indepen- 
dent charging dynamo and the starter 
usually employed for this purpose upon 
motor vehicles. 

To attain the said result use is made 75 
of the electrical machine B (Pig. 1). By 
cutting out of service the series wound 
field-magnet provided for its normal 
power-transmitting function and by 
switching in a shunt-wound field-magnet 80 
a shunt dynamo will be obtained; to 
complete the system and render the same 
automatic in action, a regulator and a 
circuit breaker are added, as shown in th« 
diagram. Fig. 2. 85 

Referring to Figure 2, 16 indicates the 
supplementary shunt wound field-magnet, 
and 17 a circuit breaker controlled by a 
shunt coil 18 connected to the terminals 
of the dynamo and a series coil 19 90 
traversed bv the charging current; the 
said circuit breaker 17 is kept ope*n by a 
spring 20, ns long as the dynamo arma- 
ture is stationary or rotates at a speed 
too low to enable the tension to equal 95 
that of the battery. 21 indicates an . 
excitation regulator controlled bv a shunt 
coil 22 connected to the terminals of the 
dynamo and a series coil 23 traversed 
by the charging current. jQO 

When no current passes through the 
coils this regulator 21 is kept closed bv 
a spring 24. 

25 indicates a switch controlled by the 
main switch, permitting the necessary 105 
connections to secure the excitation in the 
proper direction for charging the arma- 
ture 12 rotating, when the vehicle is 
stationary, in a direction opposed to that 
of the internal combustion motor and no 
when the latter operates at maximum " : 
speed in the same direction as that of 
the said motor. 

The operation of this arrangement may 
be described as follows: — 

If the armature 12 moves in relation 
to the field-magnets an electro-motive 
force will be generated ; when such force 
is slightly greater than the tension of the 
batten^, the circuit breaker 17, drawn 125 
by the coil 18, will be closed so as to 
allow the passage of the current and the 
charging of the battery will thus start. 
The flux then produced by the coil 19 
will reinforce that of the coil 18. If 125 



at a given -moment the speed decreases 
to such an extent that the generated 
electro-motive force becomes lower than 
the tension of the battery, the latter will 
6 discharge into the dynamo, bat as soon 
as this takes place the flux radiating from 
the coil 19 will become opposed to that 
of the coil 18 and this flux of the coil 18 
will become insufficient to maintain the 

10 circuit breaker 17 closed so that the latter 
will be opened under the action of the 
spring 20 and the dynamo will be discon- 
nected from the battery. 
If on the contrary, the dectro-mohve 

15 force, owing to an increase of . speed, 
increased considerably, the charging cur- 
rent might become excessive and might 
damage the battery ; however, when the 
said current exceeds a suitable predeter- 

20 mined limit the flux from the coil 22 and 
23 become sufficient to break the circuit 
at 21 and the excitation of the field- 
magnet coils 16 is arrested. The electro- 
motive force at once decreases and tends 

25 to become nil: as soon as it becomes 
insufficient to maintain the switch 21 
open, the latter will close and as a con- 
sequence the electro-motive force will 
again increase and the same phenomenon 

30 of interruption will take place again. 
This switch 21 having a constant action, 
the current generated is of an undulatory 
character, always of the same direction, 
but practically constant. The coil 22 is 

35 designed in such a manner that when the 
battery is charged, it will act alone and 
limit the voltage in such a manner that 
even when there is no battery the light- 
ing may be turned on without risk of 

40 " burning " the lamps owing to excessive 
tension. 

As to the starting of the internal com- 
bustion motor, when the car is stationary 
- with the brakes applied, if the armatures 

45 are caused to rotate in one direction, the 
motor will rotate in the opposite direc- 
tion. By connecting the battery directly 
to the terminals of the machine B in such 
a manner that the current passes succes- 

50 sively through the armature and the 
series excitation, the said machine will 
act as a motor and, if care has been taken 
to make the connections in such a manner 
that such machine then rotates in a direc- 

55 tion opposite to the normal direction of 
rotation of the motor, the latter will be 
caused to rotate in the normal direction. 

Having now particularly described and 
ascertained the nature of my said inven- 

60 tion and in what manner the same is 
to be performed, I declare that what I 
claim is;— % . 

1. Electrical power-transmitting set, 
characterized by the interposition 

06 between the first motion shaft and the 



second motion shaft of any convenient- 
planetary gearing system and of two elec- 
trical machines, one of which has a rotat- 
able field-magnet and a rotatable anna- 
ture, while the other has a stationary #0 
field-magnet and a rotatable armature, 
one of the three constituent elements of 
said planetary gearing system being 
related hoth to the first motion shaft and ; 
to the said rotatable field-magnet, another 75 
to the armature shaft, which is common 
to both machines and concentric with the 
second motion shaft, and the third to said 
second motion shaft, the* whole operating " r 
in the manner and for the purposes sub- 80 
stantially as hereinbefore described, 
. 2. Electrical power-transmitting set. 
as claimed in Claim 1, characterized by 
the arrangement and the connection of 
the electrical elements for any deter- (5 
mined approximate speed ratio in such a 
manner that the electrical effort will be 
transmitted to the second motion shaft 
through the medium of the planetary : 
gearing system, wbereby the latter is 90 
transformed into , a change-speed gear 
with a variable couple. 

3. Electrical power-transmitting set, 
characterized by the combination of : An 
electrical machine, capable of acting 95 
either as a dynamo or a motor and having 

a rotatable field-magnet and a rotatable » 
armature; a second electrical machine 
capable of acting either as a dynamo or a 
motor and having a stationary field- 100 
magnet and a rotatable armature ; a first 
motion shaft rigidly connected to the end 
cover plate of the rotatable casing carry- 
ing the field-magnet of the first-named 
electrical machine; a hollow armature 105 
shaft carrying the armatures of both 
electrical machines; a second motion 
shaft extending within said hollow shaft ; 
spur-gear on the end of said hollow shaft 
and said second motion shaft adjacent 110 
the end cover of the rotatable casing of 
the aforesaid first-named electrical 
machine ; an annular series of shafts 
carried by said rotatable casing; and 
satellite gearing rotatably mounted on 115 
the last named shafts and forming an 
operative connection between the afore- 
said hollow shaft and the aforesaid 
second motion shaft by engagement with * 
the spur-gear thereon. *^ 

4. The method of adapting the elec- 
trical power-transmitting set according to 
Claim 4 to the charging of the battery 
and the starting of the internal combus- 
tion engine, respectively by using one of i- 5 
the electrical machines which has a 
stationary field-magnet and a rotatable 
armature and is normally a series-wound 
machine as a shunt-dynamo, and by using - 
the same machine, as a series-wound JU 
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motor rotating in the reverse direction pose hereinbefore described with refer- 

and transmitting: its motion through the ence to the accompanying drawing, 

medium of the planetary gearing system. Dated this 26th day of October, 1923. 

5. The dectro-magnetic power-trans- EDWAED EYANS & Co., 10 

5 arranged, combined and adapted to co- 27, Chancery Lane, London, W.C., 

operate substantially as and for the pur- Agents for the Applicant. . 



Bedhill: Printed for His Majesty's Stationery Office, by Love & Malcomson, Ltd.— 1924. 
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